Heparanase is a key player in renal fibrosis by regulating TGF-β expression and activity.
Epithelial-mesenchymal transition (EMT) of tubular cells is one of the mechanisms which contribute to renal fibrosis and transforming growth factor-β (TGF-β) is one of the main triggers. Heparanase (HPSE) is an endo-β-D-glucuronidase that cleaves heparan-sulfate thus regulating the bioavailability of growth factors (FGF-2, TGF-β). HPSE controls FGF-2-induced EMT in tubular cells and is necessary for the development of diabetic nephropathy in mice. The aim of this study was to investigate whether HPSE can modulate the expression and the effects of TGF-β in tubular cells. First we proved that the lack of HPSE or its inhibition prevents the increased synthesis of TGF-β by tubular cells in response to pro-fibrotic stimuli such as FGF-2, advanced glycosylation end products (AGE) and albumin overload. Second, since TGF-β may derive from sources different from tubular cells, we investigated whether HPSE modulates tubular cell response to exogenous TGF-β. HPSE does not prevent EMT induced by TGF-β although it slows its onset; indeed in HPSE-silenced cells the acquisition of a mesenchymal phenotype does not develop as quickly as in wt cells. Additionally, TGF-β induces an autocrine loop to sustain its signal, whereas the lack of HPSE partially interferes with this autocrine loop. Overall these data confirm that HPSE is a key player in renal fibrosis since it interacts with the regulation and the effects of TGF-β. HPSE is needed for pathological TGF-β overexpression in response to pro-fibrotic factors. Furthermore, HPSE modulates TGF-β-induced EMT: the lack of HPSE delays tubular cell transdifferentiation, and impairs the TGF-β autocrine loop.